In this paper, we empirically test a new model with the data of US services sector, which is an extension of the 5-factor model in Fama and French (2015) [1]. 3 types of 5 factors (Global, North American and US) are compared. Empirical results show the Fama-French 5 factors are still alive! The new model has better in-sample fit than the 5-factor model in Fama and French (2015).
Introduction
After the Capital Asset Pricing Model (CAPM) was created by Sharpe (1964) [2] and Lintner (1965) [3] , it makes a fundamental contribution to understand the relationship between expected returns and market risks. Fama and French (1993) added size and book-to-market factors into the CAPM, many empirical results show it's capable to explain the stock returns better than the CAPM. After that, many new factor models are developed. Panel A of Table 1 documents the development of the factor model in stock market. For example, Carhart (1997) [4] introduced a Carhart 4-factor (C) model by augumenting the Fama-French 3-factor (FF3) model with momentum factor which can explain the short-term persistence in expected returns. Chan and Faff (2005) [5] advocated a liquidity-agumented FF3 model by using Australian data and find the liquidity factor is very robust to sensitivity checks. Connor, Hagmann and Linton (2012) [12] found that the profitability factor significantly improves the description of average return, and investment pattern in average returns is weak in China stock market.
In 2017, Li et al. [13] added non-normal errors of SSAEPD proposed by Zhu and Zinde-Walsh (2009) [14] and the EGARCH-type volatilities suggested in Nelson (1991) [15] to extend the 5 factor model in Fama and French (2015) . 
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2 A convenient reparametrization of Equation (10) is obtained by rescaling, where
In this case, µ and σ are not the notations for the population mean and the population standard deviation. 
Then, if we standardize X with its mean and standard deviation, we can get
, which we call Standardized Standard AEPD (SSAEPD). The PDF of Z can be got by transformation. 
A convenient reparametrization of Equation (14) is obtained by rescaling, where 
Method of Maximum Likelihood Estimation (MLE)
We estimate the FF5-SSAEPD-EGARCH model with the method of Maximum Likelihood Estimation (MLE). The likelihood function is 
, else. 
Estimation Results
The estimates are listed in 
Fama-French 5 Factors Still Alive • Parameter Restriction Tests
Likelihood Ratio test (LR) 8 is used to test the significance of regressors in these models. The P-values for Likelihood Ratio tests are listed in Table 4 . We find out with non-Normal errors such as SSAEPD and EGARCH-type volatilities, the Fama-French 5 factors are still alive for the sector of services.
Panel A of Table 4 lists the test results for the FF5-SSAEPD-EGARCH model. β in this market is 0.78 (see Table 3 , column 2), the highest among 3 types of 5 factors. Furthermore, the size factor seems statistically significant for 2/3 kinds of 5 factors and is not significant in Global Market T1  T2  T3  T4  T5  T6  T7  T8  T9  T10 T11 T12 T13 T14 T15 T16 
Model Comparison
We compare models with AIC. Results in Table 6 
Conclusions and Future Extensions
In this paper, US sector of services is studied. A new Fama-French 5-factor model (denoted as FF5-SSAEPD-EGARCH) is empirically tested. This new model uses the non-normal error term of SSAEPD of Zhu and Zinde-Walsh 
